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(57) Abstract 

Cyclopentenone derivatives of general 
formula (I) or optically active isomers thereof, 
or salts of both (wherein R t and R 2 are the 
same or different and each represents a linear 
or branched alky I group, a linear or branched 
alkenyl group, an aromatic group, an 
araliphatic group or H, excluding the cases in 
which both R, and R 2 are H, or R, is benzyl 
andR 2 isH). 
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0 - R 2 



^-;u* N 3SMl»fc*XI±H-C»a. fib, R. =R* =H. 

u{±R.=^>s>*;i/fi-eR 2 = H6D*§-S-£lifc<o ) 

*&W(Om 2 <DftBMi±Titt Cm] T3l£ft?>4, 5-j;tKD^>-2->> 

*n^>y>- i -*>;av/xtt*©jte*tstti*4:TiB— »a; [II] T3t2ft 



R 3 . R4{±|5j-Xtt^^Sil^3Z.{i^r>'i/^;i/*x iS^3Z.ii^T;b 
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c t & n®. t -t z m m £ m -t z 0 

El 2 (±5 - ^.>vJl/^>^D^>^y >3i— ^;i/© 1 H-NMR^^i' h;i/£^ 

HI 5 l± 5 - t -7fJl/yi'D^>Ty 'H-NMRX^? h^S 

16tt4, 5 - v - t 9 U^st- J >x.—^)V<D 'H-NMR^^ 

El8{± ( + ) #i/^D^>f;>fflp-i'Xf;i/7U'<> , ;'fM#*©C 
DM ( + ) {fci/^n^>^y >©5iik^^£^-rE|-t-&£o 
09li4-t r;i/Xii4, 5 - v - t 
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o 

7^^ (Helvetica Chimica Acta) , ^551, 12 
8 3 8-2 8 4 41 (1972) D <» h 5 >^^>^ p "^t 1 J Xi-ft^fifciS 
£otoT 4>f#£;Jx3 b C*-^W KU — h 'J-tf— ^ (Carbohydra 
te Res. ), »2'47*. S2 1 7-2 2 2I ( 1 9 9 3) %tzt>u 

Mit5itCJ;oT*^f.n2i (PCT/JP 9 7/0 3 0 5 2^WMm^- 

gLya&vmwLyj&Qimx # a „ 

X 3 0 2 !SS##fif- (B*m^*tgO feffi^TfT^fco fi^PP*;i/A?g 
M^fcNMR^^i? hJ!/0»tt J NM-A 5 0 0 (B^tfttli) £ffl<^ 
fco tmftmZD I P-3 7 OSfifcftlt (B*#ft*tgo x uvkw^ hp 

i±uv- 2 5 o o&it%m.m (mmmim^m.) , mw®.*"-* h>\> (ir) 
{±ft i r-8 o o o mHaytxatft <A#«#ffi%t») s*n*tiffl^«^u 
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MS m/z 1 1 5 CM + H} + 
'H-NMR (CDC la ) 

6 4. 20 (1H, d, J = 2 . 4Hz, 5 -H) , 4 . 83 (1H, m, 4 
-H) , 6. 30 (1H, dd, J=l. 2, 6. 1Hz, 2-H), 7. 48 
(1H, dd, J = 2. 1, 6. 1Hz, 3-H) 

fiU 'H-NMROYb^^>7 HfiliCHC la (Dibits? M!t£7. 2 6p 
pmh LtSl/fe. 
fiSEftg : CaD d 20 0 ° (_c 1. 3. 7k) 
UV : *max 2 1 5 nm (tK) 

I R (KB rS) : 34 0 0, 1 7 1 5, 1 6 3 0. 1 1 1 5, 1 0 6 0, 1 
0 2 5 cm-'tcqaiR^^-rSo 

mmt'titci'Zun'^; >*ft¥ftmTzztiz& »?, (-) -4, 5 - v 

t Kn3^>-2 - f>^n^.>^> - 1 -tfyRZf ( + ) -4, 5-^t Ka^f-> 
- 2 -^>^ D^>5^>- 1 SIttfTlS. 

0>J£li, S/^D^v^y >5r^.^^— ;i/{c^^-r 0 j — ;vgfit:^* 

-y->/oi^y— ;b (94/6) £jg£Jn;l, >>^D^>r/>S^ilt5, 
t£**}§M£, tfdx-ti*^ — ;w*y* AS (^-f -feJWb^Xit) #^A£ffli^:2j^ 
AM : 4 0°C, J£tbffi : ^^rit^/^^ > (94/6) t-HPLC4tr^3J: 

frmgfttz (-) - h^>^-4, 5-i;tFD^-2-J/^DA>r>- 
l-*> [JiTF, (-) fr^n^^y >i:#&-f £] ©fi£ft&l± CcO d 20 - 
10 5° ( _c 0.30 , i^y-;i/) Tifct), ( + ) - h5>X-4, 5-J?bK 
□ dpi/- 2 -S/^d^t 1 ^- 1 [WT, ( + ) fcistu^y^; >£Vt 

-f £] ©S£^J± CcO o 20 +104° (c 0.53 , :x*y-;b) T'feS. & 
*5fi£^)S{iHffHB©D I P — 3 7 OSteJfcSi" (B*4MStt») *JB^T«J£Lfc. 
(-) ttS^o^v-^y >&tf ( + ) ^i/^n^.>^y 

s##r, tstt£iftitt& (nmr) tzzzmmmm, uvusirx^ wkd®^, 
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ft^frmzntz (-) *->^D^>r; >StF ( + ) £fc->^ n^>5^ 
ft^ftp-s^^i/T'Sv'^v'-Oi/BfcflefcU J- 7 2 om^-^^-mf 
(B##:ft*tgi) R-fete*^* Ml/ (CD) fc8B5£U *<Di&m*i> 

Vfr-f x.y.f (J. Am. Chem. Soc. i91i, ^3 9 8 9-3 9 9 1 
1 ( 1 9 6 9)], -*<D:£Efl*Kft&5£Lfc. 

(-) *2/^p^>y>'>cDic<ttiija*Ea7t:s%-r. ea+iMiiitt^un^fti** 

Htf&fcfcM (nm) *7jkT 0 ±B£tt*HS*, 5$ [IV] LTTIBt^-T 




( + ) {fci^n^^y >©it*M»3asia8t:^-r. B+KMltt^i'PJ^Stt* 
HtfStt&fi (nm) ZmTo ±f3:s£te«fi££, A [V] i; LTTf3£^1- 



o 




m7. 8rvi& [iv] , a: [v] izfn-r^oiz (-) ^>^v^>^^ >\t ( 

-) - (4R, 5 S) -h^>*-4, 5-yt Kn^-i/-2-v^n^>-^> 
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( + ) <*i/^o^.>^y >f± ( + ) - (4S, 5R) - h ^ >X- 
«[*t:*«fl8©— »A [II] ^£*i£*>^n^>^y ^^fcXfi^ft^fS 

So 
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*v— ;k f^-frf^—jr—fr, uz-s—jw oj-ux—jv, *duf-^ 

•7*;i,zi— ;i/ N 7it>>^7J^-;K ^fi/>^ij3-;K 7i=JI/7d;v- 
4«t5'>?a^>r>' >»*<*:©*«!»ffitt. ?&#?£fc^<fc 

<, Ra. R4©iTfc&*— ##*EJfc©H-C*S «fc3fcfr oT£&<x Ri» R< 

•3, R», R4tflft5^^D^>ry >gSiS<£Xl±R3. R«©^% 

*k ttJ/^0'Of>/i'R*#©Ri, RittH— Ru R2©^t>e>A i 

8 



WO 99/00349 



PCT/JP98/02516 



^«tt#*R*B*4»A»6»». SMUTS d£:#T#£o JffSL *«^®fcL"CI± 

^a^-BUKcta^ii^ *j*aiffisu #sau mis. 

£:8fi^>** *\n/*iDjt-CK*fcS d £ «fc 9 Km^o^Z n y >^#<* 
cr>*>^p^>^y >g§^fc#£s£f So 
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©ig^fb£J:a#l!k mm • 3&£ ! ^{cJ;ai&;k^f*J#i!k i'DTh^?^-!: 
£ £ c J: D fr o z. i: S £ . 

* d v h y 5 7 -f - £ «fc £ # fJ i: U T * 5 ; 1/ «c a * /fl ^ * ffi 

u-t(±^* it >m> 7j< (ffiffrffi) ^^ttffl-eSx ± 

*%B^<DSi [I] XttSC [II] t-i^*i-5i'^o^>T>>iift (WT> * 

^npflsOf^ffl, 7 7^js»i4»*m mats**, m^-o^tst^ BF«i6at« 

tStt; Ufc^a y**>^*»#*Stt. M^IEMfStt. #A,**£iJi§Si?Stt. 

^^L/> dfte>©*St$fc:J: 0. ^fSBJi©^^^^ L< tt-t©3fc 

^tSttfrXtt* ti n*il>*< 4:*— oc-fb^ttft^raua^i: L 
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^^©^n^^y >§§^£3gL < l±^©3te^7Stt#3£fi^*te>©^i;2u 
WAttt Mtr#«ttajflHS«iliaHL- 6 O, t h&ttU >^M&ii»M 
OLT-3, W^A/SMSA- 5 4 9. S V4 0 J&KtK&lftiMlJiaW I - 3 8 VA 1 
3, ffF#A4fflfl£He p G2, Sjg8§#A4B)fl£H C T 1 1 6, th^iMUS 
SW4 8CK fc h*£fl§#A,ifcil!JJ§WiD r, Itf^SSAGS, ?iD-v«f 

(Dt^m^mmmmnm^m *m u #«!«©*> b < 

xtt ^ n e> ©n©fiij ** A/ff ffl«f^tt*« m £ & a, e. fHR-r a *> ©-e « & v ^ 09 
o^cD^y # a,m £ n a o 

^tsttfcxa* n ©ma* *is<b^«i* nwcfiFS-c s * «tf*xtt 

HttttoJfittfcE^U fro-MtUCtSffl^ fl-ttflk ?Lfc#J. ttffftL 

*U, «£*k lfr&*k ^®jSPJ. tt*HFJ«an*.T. **k 5g*£#J. «*k *&*8J 
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c*g^sk mmm. &wm&m. warn, mm^mm. m&nk m&m. 

ifMtm&T z z. t -c s a o 

x{±^ne»©^ifp?>MiR^n2)^b'&^i©a^figAi s^b o. ug~2oom 

t)'J>&t^ b, &5^m6H£jH*.T&5&»^ i b* 
-So *«B8©JI#JH:*©**JSP«!-^r*ai>»» ffl6©ttftSfc»ftlbT B#«j 

* *>x9i#6tStt**b» *#BUa©S/^D^>^^ >fHW*^b<tt j e©3ti t 

7 , jJ«h-^^BIBffJi:bT©a#«H:. *©S*JJBfflk 

v^7bs-flSt:(iMS'J*U:^#^^^?)*:^B^©^^D^>7 1 ^ >B^<fc3gb<fcfc^© 
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§ £ J: ft ^ t 7" # h - > x £ y a if z> A -T 2> iHE^^tS^<b 2 tt £ £ k c J: 0 r 

13 



WO 99/00349 - PCT/JP98/02S16 

btf-r v^5— t?RB8ft!k &tfcin£©fb^fre>s^£n£'j>&< i:&-o© 
D3b*J:<S3a"r.6£fca | "CS% *$SBJ3CJ: [II] Tf**tt5 5/* d^>t- 
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£ £ v n t 1® to t ^ffl & rts -e -5 o 
HJS^J 1 

(1) 10gCDD-^^o>|{ (i/^7ttK G 5 2 6 9) * 1 U y h-n> 
(D7klzmML, 1 2 lt3TMB$lfflin»Ufc«*Jl 0 m 1 iz ta& *-Cttff"F*tt L 
fco : TO : zK=3 : 2 : 0ml£2ra;lT*i 

±IE«Jffii££*^A*DV h^77^-f'> U*WBW- 3 0 0 S P (2 x 
2 8 cm, MS/US/T-fb^ttR) CTT^-rU ftK 3 : 
2 : 2©±Ji£?§8if££:LT:3>:7 , i/<y-tf-— fO. 2 kg/cm 2 (ZitraEU « 
^•5mlOD^T-^eSStf^fco lBi#Mi$ 1 0 m 1 £fc £ £ -5 C7 5 * > a * 

ft£©li#£jg«>Tai£ETiiiS8bfc&4 Oml©?DD*;i/ATfStBU ttftitt 
nm©^a5qSiRT-^ffibfei:z:5, $*JKtt 9 8 %-C$>-?tzo 
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IMistrv^^T; >113.9 mgfc^y — ;b2.85 ml frjgPbfco Z.0>3l$ J 
-fri&m^^Vy/^* J— )\> (94/6) 3.85 ml fcMCJnx^ 17 mg/ml©^^ 
n^>r^>i§MilLf:o d<m#£ 0.5^m ©7 — "CSjtb. 
fO HPLC K»8it!: bfco 

Z.<DUMmk.*VX?<D8tft-Z*&&1& HPLC SfrW BUK-^O (-) 
U^^T S — <?(D ( + ) flO^D^V^y >«D77^i/3>**il* 

ftfgtf>> ttE&QU (-) tt^D^^y > 43.2 mg, (+) fl^* 
5^ > 43.0 rngS^H^ftfifco 
tt^#fij HPLC 

: dpv— ;wty £ AS -tr;Wb^xH) 2.0 cmx 25.0 cm 

£-7 AM : 40*C 

if£ifr*g : ^.^Ity/i^ ^— ;b (94/6) 

TiStii : 14.0 ml/min 

Ifcffl : UV 210 nm 

§£#4iiAS : 150 fx\ (2.55 mg) 

nhfitc (-) fl^>^D^>^y >st^ (+) fcis? w^yr; y&mm&x. 

But— ^© (-) ^i>^ D^>^y >30.0 mg £19.7 mg ©^^>^ 
— *£*rL&V» (-) {*»*D^>^y ( + ) fcistu^ 

J >37.4 mg 27.7 mg©^^->^^-v — ^^Wb^V> ( + )ifc~>^°^ 

>£^*ve*i*§fc 0 (-) frista^y^; >rv ( + ) tes^D^ 

(2) 4 4mg©^^o^>r^>t4 9 2mg© / <>^V (benzyl) 2, 2 
, 2 - h U ^ p n T-fe h -f 5. t 1 — h (trichloroacetimidate) (T;w K U f *-tt 
» v 1 4, 0 3 3- 3) *7;i/3>gffi72. 5ml©^^DO^^> (*nft#6 
3l*tS!k 1 3 5-0 2 44 1) tigiLfco ^*ll:2 8/zl/ml H7-y|fc* 
^mv^Tfr^-Tfr&te (fDftft&XttSL 022-08362) >^DD^ 
>&mml£*Kli^bfc#£>^M;!jnbfco Sfilf 8 DSP^* 5 < teA,^ 

16 



WO 99/00349 



PCT/JP98/02S16 



ets^u mmm&t\sX9uu*)iA •. ;u= 19 : 1 sjatvfcs/u 

. 3, 5-^>y;i/>>^D^>r;>x-rJKDRfili;0. 4 5. 4, 5 - :/ 
:>*;]/ i> ^ D^->^y yx.—^JMDR f <gfc£ 0 . 8ffcofc, l&m±4-'<> 

v;i/^>^ D^>^y >^i— ^;i/^3 . 7%. 5 --K>s;;i/v^ n^>^y > j-— 
^;i/#3. 7%. 4, 5-^'<>^;i/^^n^>7 i y 7 1 ;i/*s2. 5%trfe 

(3) HJS0i.li- (2) T»e>*tfc4-^>s;;i/S/^D^>y>' >x— 
;>^—? L )\/e)ffim.*tem%L&vM>&. (nmr) iz&^xmm\sfc 0 iiifti^ 

liliJNM-EX2 7 0 FT NMR S^^A (B^m^ttlSD £ffl^fco 
'H-NMRC-fb^^^ Mttt?- h^*^;i^>7 >©-fb3^>7 HI ft 0 p 

'H — NMR 

(57. 47 (1H, dd, J = 6. 0Hz, J = 1 . 68), 57. 36 (5 

H, m) , 6 6. 3 ( 1 H, dd, J = 6. 0Hz, J = 1 . 33Hz), 6 4 
. 88 (1H, d, J=ll. 55), 6 4. 7-5 (1H, d, J=ll. 55 
), <5 4 . 55 ( 1 H, m) , 6 4. 28 ( 1 H, m) , 6 2. 78 (lH.m 
) 

5 - ^ > i/JV i/Vu^l/T- J "r)\s 
'H — NMR 

6 7. 39 (6H, m) , <5 6 . 22 (1H, dd, J = 6. 24Hz, J = 

I. 32Hz), 6 5. 09 (1H, d, J = 1 1 . 87), 6 4. 79 (1H 
,m), 6 4. 77 (1H, d, J=ll. 87), <S 3 . 98 (1H, d, J 
= 2. 97) , 6 2. 06 (1H, m) 

17 
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4, 5 — VOitfri'? U^l/=rJ >x.— 
1 H — NMR 

67. 47 (1H, dd, J = 6. 27Hz, J = l. 98), 6 7 , 34 ( 
10H, m), 6 6. 2 9 (1H, dd, J = 6 . 10Hz, J = 1 . 49Hz 
), 6 4. 88 (1H, d, J = 1 1 . 85), 6 4. 74 (1H, d, J=l 
1. 85), 6 4. 71 (2H, d, J = 1 1 . 55), <5 4 . 56 ( 1 H, m 
) , 6 4. 3 3 (1 H, d, J = 2. 6 4) 

l!i4-^>y*Jl/y^n^.>f 7 >x-r;b®NMR^^^ b 02ti5-^ 

;i/y^D^>ry>x-TJl/©NMR^^^ h ;u£ ?ft?ti^tmT:$> *) . El 1 
-H3ti3^T«Wittfls*'>7 bffi (ppm) „ iKt$[l|{±^^-^;i/©^^^-ro 
(4) 4 4mg©yi'DA>ry>i: 2 8 7mgCDt-7f;i/ (t-butyl ) 2 
, 2, 7*-fe h-Y §. =r— h (trichloroacetimidate) K 'J y 

^*t§!k 3 6, 4 7 8 - 9) $7^3>HT2. 5mlfflyi'Dn^^f:S 
8?Lfco 3^28^1/1111 E7 >yft*^iyxf JVi-r^yi' n n 
* * lmUi>< (±A/bfc# £>^* izmii Lfco Mi^T- 8 RfF^* 1 < t±A,& 

. »JET»»U (2) iilelity'Ji^Hl^DT b^7^- 

t) 4 - t -:/^;w>^ d^Vt 1 ^ 5 - t -yz-jvi/P n^>^ 

y>^-^;K &LF4 , 5 -y- t -^J'^-n^>f>' TSN/ftflIKU 
tzo 4 - t - 7f;i/y d^>t; ^i-fMR f Hi 0 . 3 5. 5-t-7 
f;i/y^D^>r;>i-rJKDRfIttO. 2 7, 4, 5 - 5> - t - 
i?n^>Ty ^;i/CDRf fgttO . 73t^L JR*tt 4 - t - 

#1. 9%, 4, S-y-t-y^l/yJ'D^^ryVx-rMll^fifeo 
(5) m&mi- (4) X'i%<btitz 4 - t -^^i/? n^>^y >^-^;i> 
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p^>^y y^—^jv(Dmm.^mmm 1 - o> tinted arc- nmrcc-j;-=>-c 

4 - t D^>^y >;x— 
'H-NMR 

(5 7. 34 (1H, dd, J = 5. 94Hz, J = 0. 99), 6 6. 25 ( 
1H, dd, J = 6. 10, J = 1 . 49), 6 4. 59 (lH,m) , 6 4. 
08 (1H, d, J = 2. 31), (52. 85 ( 1 H, m) , 6 1. 33 (9H 
, s) 

5 - t - -J^fri/tu^sJ- J >x— 
'H-NMR 

(57. 37 (1H, dd, J = 6. 27Hz, J=l. 98), 6 6. 23 ( 
1H, dd, J = 6 . 27, J = 1 . 32) , 6 4. 75 (1H, m) , 6 4. 
04 (1H, d, J = 2. 63) , 6 2. 23 (1H, m) , 6 1. 32 (9H 
, s) 

4, 5 -i/-t y^—^ji' 

'H-NMR 

6 7. 35 (1H, dd, J = 6. 27Hz, J=l. 65), 66. 24 ( 
1H, dd, J = 6. 26, J = 0. 99), 6 4. 62 (1H, ddd, J = 
3. 3, J = 1 . 65, J = 0. 99) , 6 4. 1 6 (1H, d, J=3. 31 
), 6 1. 38 (18 H, s) 

znt>(Dmm<&<D 'h-nmr^^ h;i/^gi4~Ei6 c^-r<> -r&to*^ m 

4 {±4 - t -7 r ^ L ;i/v^n^>^y >i-f;i/ONMR^^ b;K Bl 5 {± 5 - 
t -yj-fri'? a^>y" ; >i-r;i/©NMR7^^ 06t±4, 5 - 
t -^Ji/S^a^y^y >i-r;v0NMR^^ Mi/^-eft^tv^-THT-fc 

!) N H4~l3 6C^T«ttti:<b9SJ':7 hffi (ppm) % «£(|l|l±*>^;KDStft 

uss^y 2 

(1) 4 p^Vt^ 5-^>y;i/i'^o^>r>' 
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>3i— , 5 -i/^lsitfyi/Zn^yT- J >x.— ^;i/CQ 1 . 2"2, 2 
. 4 4. 4. 8 8. 9. 7 7, 1 9. 5, 3 9. 1, 7 8. 1, 1 5 6, 3 1 3 
x 625, 1250, 2500, 5 0 0 0 , XJi 1 0 0 0 0 ju g/m 1 ( 7 
0%:n*y— ;u*jg«+) . **^t±^BHi: LT 7 0 y -;i/7ki£r& 1 0 a 
1*9 6^v-r^n^-f yu— KDS-friji/caanu s&bfco M#fH4 

&MmmmnKL - 6 0 (ATCC CCL-240) * 1 0%«^>#}JJElfil?g£ 
^trRPM I 16 4 Oigtfetc 1 x 1 0 s I/mUftS<toi:i«U 100/z 
l-To±IBv-r Znf-i * — 71/- h©=&^i;M3^-?±L, 5% C0 2 SST 
3 7°C-C-4 8^P^tg#bfco 5mg/mlfi)3 - (4, 5 -is )\s=f-7^J — ;i/ 
-2--01/) -2, 5-iJ7i=;bf h7>;iJ^A7n? H (MTT ; i/^vtt 
SO y>Ktt«ft****l OAl*lrai6.TMt:4Rflfflm**«W'fcas H«« 
T?«JS©£WttlB£«*Lfc. 0. 0 4N HC1^2-7D;V-^ 

1 0 Ou «fc < ^ U 5 9 0 nm{;*5lt SMI^IS Lfco 

^CDljg^, 2. 4 4// g/m 1 4 -^<> i^l/v ^ D ^ ^;U^SD 
E# O&ilJg 0 . 2 4 4>ug/ml, 1. 20^M), 19. 5/£g/ml 5 
--^>i?;i/S/^ D^s>5 1 y y^—^JimiiUtZfr (H-^iSf 1 . 9 5/zg/ml, 9 
. 5 6//M) , Xfcfc 1 5 6/ig/ml 4, 5 -S^Vi^l/^ D^>^7 >^ 
— ^l^SnEfl- 1 5 . 6^g/mL 5 3. 1 >uM) TfSMSfflitSS* 1 ^ 

(2) 4 - t -y^-JVi^^ u^sJ-J 5 - t -7f Jl-y^n^> 

=rS>^— r^K X&4, 5-^-t-7f;i/>'^D^>r>>x-r;i'OHL 
- 6 OifflflSCDif Jfi£tt-rs^£^&0'J2 - (1) i:ii©^ffit»lfe. 

-eoiES, 3 1 3/;g/ml 4 -'<>s?;i/^^D^>5 i y f^HBSDE 
#(#lig&3 1. 3 a g/m 1, 18 0^M), 7 8. Ug/ml 5 
i/fri/pu^lsT S ^;i/^Jn(Z^- ($lil&7 . 8 1/zg/ml. 46//M 

), ££{£6 2 5>ug/ml 4, 5 -V0 9 J)Ws9 u^srJ >x.— T)V%k 
flDKfl- (SSilJg 6 2 . 5/ig/ml, 2 8 0;uM) T-i«<D^5I#^:££W#J£ 
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lUifctf'J 3 

;i/-f**y h 9MIHk #fi*Sj2 5 0 g) tt-fe?***** (fit) «t Sfflf 

, 5 - it- t P^.>^y >:n— 7^1/ £ lmg/1 0 m 1/kgXli 

1 Omg/1 0 m 1/k g©Ml-ClPg4 bfe. Ifi6O»»«IjS40. 
5RHHa«cMA** fcMLT 1 XOiifiCtWfiLfc A-*^^ 

(173—) ft 1 0 0i«l/7f httJES«:Ctt»U ^T?Blft^^Lfco 

ngm&m 9 fc^-fo -t&*>*>E] 9 tt^b-&»*fcs»iiHiin*oH«*^-rsi 

-efctK ^llbiiiiiP^ (%) * ««ltt*fls^«0»#* (mg/kg) ft*to 
H + Ai±4 - t -y^-fri/tu^T; r\>Hft#S^ Bii4, 5-J*-t 

©* 5 4i5* Ufco 

gftffll 4 

(1) h#-f V*5 — -t? II [ hstfS?x> (T op oGEN) *t§^ 2 V- 
1] 2 /zl, 10(gg£iii[0. 5M Tris-HCl (pH8. 0) 
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s 1. 2M KCK 0. 1M MgCL , 5mM 7fy-»EU>^ 5 
mM S>*-*;*W h— 0. 1% Vi/tmT)\,7* > (SM 

*tgo 2/zi.^g7k i i/i iav*niB©3!!is*xtt2K-e«i^«i;»flEfc:H» 

Lfe4, 5 -V- t -WJ/^n^r; 2 a 1 £ig-&Lfct>© 

C x 0. 25asA1 pBR 3 2 2 DNA(M3itt»> 1 U 1 fc^JD 
LT 3 7°CT*KJfo£-&fco 3 0#IBIKJfc»x 1 % Yris^mMi- h 'J 5 
0% ^ij-bn-;w 0. 0 2% 7a=£? *S-)l7)\s—7kmm 2/zl§i 

7ifD-^L0 3 (SIMM) tTAEiffii[4 0mM Tris N 5m 
M mmi-W^J*. ImM if >Eifirt h U (EDTA 

) x MT-pH7. 8K31g] fcfflWtf£SUfcl% 7 if D -X^;i/£±A3£ 

S*»e>!fel81!^©*fli*«-aJXB:^±tlBS*na. 

S2 5 0/zMW±T- b^tW - b?PI§7Stt£^U 2 5 0AMT-*lfitS 
^.MDNA^l, 5 0 0^M-ei±^WS5.MDNA-e^U 1 
0 0 0 uMT:\±mZ&A,mVNA&±<il&'Pl,X^tefr-?tzo S.tz4, 5-v- 
t -^i'i'D^fy >ai-^;i/©^^tStt^ «0(lTfB«Ufcflll©* 

iWJiaffilJIH4ili;TK«ST*«fc-5C5:* N** 5— fe* II C*»«8©-fb-&«Itt 

mmm 5 
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(2) ^Sr&Jfizk (iitffSiillb) C4-- <>y;i/y^a^>r; V^-^U 

0. 5%&tf0. 1 %jgJg-C-JOX., i££*£U£f£S!fbfco 
HJE^J 6 

( 1) 4 — Oy;i/y^P^>T;>i-r;KZ)l 0 0 m g b.W&m'&'b K D 
(2) 5 -sOisJlti/p U^Z/J-J 0 . lmg, vJl/'J ^> 

(D*ammv£ * * -r a #3shj3© * p ^ > ^ j ywm&m b < & * © #^r£tt 
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ffi $ (D i 1 



>T=-)\<m, ^flS, BMflSB^XttH-ea*. •fib, R. =Ri =H N &3 
V^±Rt=^>v;i/^-C*R2 = H©*§-££|&<„ ) 
2. TIBiS Cm] 4, 5-ytFD + i/-2-^^D^>r>-l 

-*>Rv/xi±*&y6¥m&&£Tm.--®ij£. [in T^^n^^>^n^>^y 

ttJRifefi*S*-a-Sc:i:*«ai:-r*— «A [II] T**na^^n^>y-y >» 



Pfc<o ) 






[ni] 



OH 
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3. »*CE>ttHlfB«OS/^n^>5 l >'>»#fl«b<tt*©^tStt*XH: 

t ^ * -r * - 1 & mm t r z> m m . 

8. h-^^»»#J-C**ai*CDttH6M©ISilo 
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